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ABSTRACT : 

PROBLEM TO BE SOLVED: To attain efficient trouble shooting by 
easily and automatically detecting the failure of a photoreceptor 
a copying machine having complicated multiple functions. 

SOLUTION: A photoreceptor patch uniformity test 128 is executed 
one of tests for detecting the failure. In the test, a sample is 
obtained every 1.5 mm in the whole of the surface of the 
photoreceptor by a black toner area covering level sensor (BTAC) . 
Seam detecting algorism is used, a seam sample is thrown away and 
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value for showing the total uniformity of a cleaning belt is 
calculated from the residual samples. This value is used as a 
reference value. Since the position of a seam is judged, the position 
of each process control patch and a corresponding BTAC reading value 
can be analyzed. An average and dispersion are obtained in each patch 
and compared with the reference value. The uniformity of each 
position is calculated by a statistical analysis and compared with 
the reference value. When the uniformity is lower than its 
permissible level, an operator is informed of the exchange of a belt. 
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10 

tm<ot£^tiiLm^co^mi^i-^mix^yr 20 

[0001] 
[0002] 

tti^rj-K, mmm^mz^m^mxtcK. 
ztLi. ^i9)mmz. itmtsimz. mmmz^^-th'^.- 

[0003] Miim<r>^^^<7)mj^i, mf^ht 

ushcomiEt tz\t\m.i,z^ < mm t ^-h i 
0, u^^mzM.'omth^btK'^ix\im>x^^m 
x'tih. m&(om&^j:imi^x^j^mmiznif 
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mf:i!i^-t&'^&izm)-c. sfm.^tvtzm'yXT' 
[0004] m^i^xr-j>.tfdi(pmi^xf-j=.^ mt 
r'jy9izt3\>^x. mm&n^r^mt^miz. m 

S^^SfiO •'T:^h>'N'-vf-" (test patch)SrA^W(: 

^di'f <^ym^m&t/^^fm^izm^^ti. z<r>eiim 

[0005] mi^^SM, py;ctfU— TT-'J y9<7)m 

±izffmmmm^b. <!f:^^x\ i^^co^rmx^n^ti 
tzmmizvi—m-inm^-mm-th. .i<^^. x 

^ycttSiK"fei^'9'(toner area coverage sensor), iJt 
Ji "ia^fh" (densitometer) tlJftf^lS*\ *S^«i:<7) 

^(o&m'TAmtz^mtfzitm.m^^. ^^$^xi>« 

[000 6] 'A^-^X\ rXh/N'^yf-fi, ^fS^aS:ji3i 
$-y:A>^i, miSi.^m<ohi—i^^i}^TXhy'<-y^i,zmm 

hy<yi-izmL^tl&^i}^§'iftHi. 7-X h^N'-y^cOh 

OjiS*^;'^^ t i.ztch . mir^MiOTX h^-^-y 

immz^^i¥<^xsmv'-yizm\^tih . 

[0007 ] 
on : 2.0.1.4 



(3) ^^¥1 1-288198 
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[0008] mr>X, ^^BfliOgWti. HFSt'^^SrV^SI t^2(0UKjU<r>r:^h tm2cr)l'KJi'<r>T—^li, %2 

mmm!tvm:th^>iX'hi>, i?m^(nm>^mA.. au^^3^u'<jK^^^«m^i«"K'^i.<><^-c$)S. 

f^mmmti>^^i:i^^x'^m:^tifzmmi^xTM. [ o o 1 3 1 

m-ty>r-'>XTMzx'omm)i^^:mmi, worn izmm^^^mmmthtiK mmmiz:^mm 

[0009] ^mifr>%^<7mMt. gs< gjBHtc i >) . * 10 miz^tixht'<x<^)i!m. mt. nmth {><Di3<'tt 

[00 10] 'c/i'M 0!f)<fiM$^i^. MtLT. imn'&mi in 

0 L. mm^mmmmm com^Kc^n,mt mrn^mmtrnx'^ 

•ti>i^mz^simT'&m<t^tii:zmmi^xTj>.i><-kttL i o {±, 5^ep i e c^-^^i-zmt . ^mmz^i^^y^w.^ 

[0011] ^^<r>'mi^-fi>^9tmf.zi^l>-h 20 ^gBS:jt^T$^i:^. J: ^VV l Oti. 

SJi, -jf<OSS^lRO-fe^^^>'ht:*5»tl.tf#aitW3fe n-918, 20. 22. 2A<r>m*)^zmm^iXh, 

hco^ii-ti^^gL. "tLX^'^yy^yVkzmhn-^ a*^^. n-^lS. 20, 2 2«i. r-fF/uo-^-c 

*>Ci>{t-S.3tS^*ffl<^t;g'ai tgp^Ji- [0015] S^Otc, ^/l^h 1 Oc!D-gp*»\ ^xf- 

=s-7'o-fe>(.$iji«x;i. h>t.y ^«B?is¥i^i:miE^fciije [0016] mz. ^mm.'&m 1 2c7)^«is5^ii, m± 

r-yrt, fnS:7t§^tt:ffl<7)i^-tt(OK;WiilF^^'<. 9 ;<>:5'A^IX^^-^ (Raster Input Scanner(RIS)) i; 7 

/l^iOiSV^^tSrfJ^-f'&^T-yrtSr^r-f'StiTjftb X:5'fcH^]X^-vf (Raster Output Scanner (ROS))*^'ffiffl 

I, . Sit. 1 2 mn.^->fimit^ii. m%m^ 

[ 0 0 1 2 ] *^BHic iii-tf . ifttc; sm^^y-ifvx mm^tih. r i s (a^f^-tt-r ) wi, x-m^yy 

7t{4ia^glg$r^^iJ-C#^iP.^W-Cma6^^i:^flf:^a*^' fe-^S^^ (charged couple device(CCD))*^#^ni.. R 

-^<r)m2(r)V'^)V(r)^xv[zi^fihixh, f^icou [ooi7] ROS36CJ;'). ^g-TKTlim ^.^-f-i 

t:mm'^ii^<7)X'h^. m2cr>u<fi^<r)'rxhtm2 itmm&mi 2(7y^mmi)mM^ix.. ^<D±<omm'^ 

<7)K;P«T-:?{i. ^tL^'ti. mi(nu^V</)TXh m9mztj(.n.^iii>. l^fi<RjrROS3 6{±. Hte^'; 

tl|l<OU<;l'tfOT-:J'<^€^-&*>-fr. */:!t4. 151(0 :3'>'$7-7'0-y^'. ll(*^B^<-(solid state modul 

l^Kll'(0rXht'^l(0U<)Ucr)T—}','^3(r>U<ll' atorbars), iy—^Mtfzl'—f^^'O. § f>tSi)«0 

cOrXhtl?3<?)U</W(Or-:5'«Offl;^-&i5ii-T-J)l>. 50 J^^OlSiiei^ArATti. ROS 3 6cO;^iisgffl$il, 
1/27/05, EAST Version: 2.0.1.4 
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<?)ROS36{i, ayi^jL— $ftRO S3 6<Dm<nMM. 
T-:J'<7)gax^S^L'iai'tS1i^-tri^XrA(elect 
ronic subsysteii(E5S))*»^>«{i5^JtCj: OMffli^^tS. 

ESS (laswxi. Ros3 6<r>mmn=i^i^m.-ch 

[0 0 18] fji^cORI S/ROSi^Xf-Ac7)#i5 0 

m.mi'ZMmthmmnfi. mm&m^zim^ii 

[00 1 9] SfilXr-v-aVCtCiSV^T. #!!B§^3 
8-CS$ni.ja[^y7J^ms^Xxi.*\ 3i^mttiiDl 

tlm^^z3\^mktl, 1 o^o3t^itaai 2fc 

[0020] '^/I^h 1 0{4, hi—isi^m^^ 

T. '^-h^tfAetm^tihi—n'Fmmzmm- 
'ommizx^. ^^XT-^3yDizmi^ti^. '>~v 

N izm-thm 0 n-;^ 5 0 ^ t L\,\ 
j*Oo-;U5 0J4lHliEL^ x^-y^'52C0— Sicox- 

h 'y- 6 ^^\Z-^iry^mz<~)V M 0 03t 

#mttffi 1 2 (ctgji!l!-ri> J: d ii^ 0 , te^Ar-i^ 3 

[0021] ^^Xr-v-gyDWi, an-:>-%i^S 
##{tl.. ^mcJ:'), 3\^«ttffil 2*»<^i/-h4 6 

[ 0 0 2 2 ] il>^;^r-v' 3 VEtC<4, #gB#^6 2T 

S/-h4 6HlcACC5g«$itl>. »^L<{4, S4»r-b 

564i:A.y^'Tyra-966*<^SiiS. ht-^ 

i: Bfi«D - 7 6 4 A^tf L ^c^t^T' , 5/- h 4 6 
{4. Sll«n-7 6 4t/N' x^'r yrD-^6 6i0[5I5:a 
1/27/05, EAST Ve 



6fc:jkAt:S«$*t*. i^a-h6 8«4. jiff 

[ 0 0 2 3 ] i^- '<^i\^V 1 0O?t#mi4M 

1 2*>^>^J-?6$ix/i0i. JITfc, IK 
«LSI&« .in^>^&^{4, ^U-->'^Xr-i>3 
yFtcfci-^T^t^mttffil 2*>^>IX0K5*^ix^. ^'J- 
::.y:/;^f— i^3 W4, ^' l>— y(preclean)3 
10 n-fH^^S (HSTtir-f ) i:. *^»€14®1 2C«LI1I 
SK«:}i«i$ixS r U ^"J->7'7 7 2 *i^iix 
h, r^)7')-y^n±^^\t. Si^$r3^mtt® 

%im'c.m-h'fyyi2<n'mszi. ^m-mmi^-h 

20 [0024] JiJ^iv-X f-A*\ # < <7)|i^3^<7)|!)f^$: 
g-^S-arl.. ^(3. avhn-7 3 0(4, -feyif3 2t 
C>^L, 30-^-^^128, ROS3 6, ^<^yX^ 

K3B,iizmw£mm^^m^-th. s®v;^tA3 8 
(4. tts<?)ai^s«i/xxA, mm. vx^yy -y f 

:/7'7i^(mag brush) ^SO^vXrAT^i •& . #Sl»JfflIft 

30 (4, ^»t;t^^•7X-^'2:^K^W(=S?^fL, ^MOttS. 

teJgStc:itJOTI4. 3>bn-730HJ:'5^$iil. 

^-^-fS«MMJK(TAC)-by•9■3 2t4: 
OiJS^ixl). TAC-fey^f3 2^4, SfltXr-v-sy 
C«f^CiE»$ti. ^«mtt®l 2{c|S«l§iiS*M^ 

lll(cS$ni.TAC-tyt3 260i)f^^{4. *mt 
riFS4, 5 5 3, 0 0 3^tra^i^$^tTV^I., ZMi. 
-r^T^PtC^lfflLTrnfflLTC^I,. TACH:y-^3 2 

40 {4. mmLm.<rmm-x:h o . 3tsitttiB 1 2 

[ 0 0 2 5 ] 02 (C, Tt^Utt® 1 2 W^fSltciii®*>' 

•r, 3K»«14ffil 2{4, oHftl i:Hfil2c02oo:JtSli 

fl5^^tfi>cot LT^SiiTir^-S, rXh/N-'/f-i 10 
(4, Hffil tBffi2W(a«X^P^«^St^Sn, 
mttMl 2<Oi<7)a5ii-*\ TAC-fey-<f3 2tcfcO«l» 

tci>V^T(4, S^^-N'-zf-l 10{4. ru->ciX-nW^\ 5 
50 mm, rxi^Xl.Z'mi'^h-HPlb^A 5iiiinT'J)0, 
rsion: 2.0.1.4 
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yh-yi^Kjl^^-iyi-. MHi. 87. 5%J\~yh- 
yVN'.yf-118. 5 0%^N-7h-Wt'yf-ll 6, 1 
2. 5%VN-7h-yv-C-y^l 14S:ilfit-ri.. 
[0026] 2A\ ^-^-/^COKMRM^ 

'<Jl^hffil 2«7)41l!l-r^:i?*>»?!*««95:«-l 1 2ip(>R 

^m-t^j:hmr¥mil 1 2*»f>Rlt$ii 

3~5V<7)IKHK:^:S*T% TAC-bXt?-3 2|^^ 
tOl^Tt^'l' Jj-- H (1 ighteeitting diode(LED))(!0ll5g*« 

[0027] TAC-ty-9-t7t:{± "igSH-" co^^ti, 

mm. ^W6mmi\, ^^^mm\r. mmMjm. -e 
'[ 0 0 2 8 ] a 1 {c^-rsM:2-- y b 3 acomm^ms 

ve crossinixer) (m^-tt) A\ 3^#tt<7)ig-^^ff3 . 
[0029] SfaSsS 6t±, 4 6 tC^-f b^-ft*&T-fe 
y7''Jtai^$iil.. h-^-«*Sr-feyyU4 6tJi:, 

8*>^>^:^-f4^?:3XO^^i•ram7|--;<f9 0. ?f-;(f9 
0*>^> h:^-f4i^^^(t'S* •y^^°9 2*>'^^/tS. ;f:-y 
yN-9 2{i, tti, ft*&7|--;y9 6t^$it&. ttJ&^f 
-*'9 6mg®)^-^'9 8(Cj;'9l5l!|S$ix, *"//n'9 2 

[0030] i^^mizmm. TAc-fey-tA^^j^f- 

ji^x^'^-hi^xr-Mzx'oim^tL. mw-<y 
^-9. Mmm.^. ^<ri{mmi^m.-imt:>Mz^ 

ill). 

[ 0 0 3 1 ] $ '^Cc. U^r.t.fd.mW^'^Wi'^m^^tx. 



:$i:-ti^mmmsi xij^^i^-^izmmtiziit 
mmmm^smii^iZim^^. m, sf&m, m^: 

HtfS-ti-l.. Zix^cDWrnizli. m%izj:imim^j:^ 
10 tlh. 

[0032] CliO J; 0 <i:XJf X^N- h i^Xy-MZ^iA^zL 

rmx'hhi}\ t.tzii. mmmKLtdm^z^mxh 

^wm&mzvm-th t:iblZiim^^(r)T'!'-> 3 ytc 

m-rmm^mm-th, ji^xj-^-h^xf-Ati, 
immztfzimizmM-thz t izx o ft^s^ssr^^ 

20 i-i>. x.^XJ.'<~hi^XTM.ii^^^ixhm&<omtb 

mizmt^mmizmm^j:mm^m^-th. zcnmrna. 
ffiq^Bf(3a5:o{±>o-!:'^< , m&^zmmsim^ 
(ommntLxh'&±-o. m^<D^s,(omiiFif-xh 
mmtzmmmtmi. mi^^shi:mit 

tcieii L . a5n"p t -^^m,zm^(r)T-i^<-xx y h 

>j-tLxmm^m^^i. 

[0033] x.^XJ-i~Y-->X7-MZI,i, K*6<JC2a 

30 (fli=^gs*%^iis ) <±. ^-'mmiztim^tihi)K 
ttzitB^-imizm^&tti. si«. pff. fflfi 

fiStl^H^f^^. ||2co||JtJgffitfcV^T«. ;t-yhV 
-i?iO*Xhr2yejL-:}'fc:ES$n, :*>-y hv-^t: 

Si!iaS*tcai6at^i^^Br^tg{i;. <g•ty^fT-^'{:: 
id-ttWciim'^T^-tx. ^Ig^fit/Kt^^i^, 

mmco&t^ 0 , imcr)m $ w s t tors. . . 
ntx mm^j:mi)-x'^ htm-m^mth-^m^ 

[0 0 341 04 m^ttSi:, mi(OX.^XJ-^-hi^ 
XTA3 lOilBgA^^S^il^. ll4tCffi{*gS<J{C*$ill. 
X^X>''\— h vXf-AC(i, ^'s—X (Knowledge Bas 
e) 2 0 2 , ittfexyi^'y (Inference Engine) 2 0 4 , :t 
y^y X. — ^(Operator Interface) 2 0 6. 
/U-;l/Xr ^ (Rule. Editor) 2 0 B.ff'^tflh . ftlli 
50 ^^-7^2 0 2^, mm<m^. i^ffir, IglEfcJtri.??^ 
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y 2 0 4 {i , ism<-:^ 2 0 2 SrJSffl LfllfitO 
^S-SI<. ;*-^W-:?'fy:?7x-;^2 0 6<4. sj-'^ 

yl-Xx 2 0 8tt, ttiK-^ 2 0 2<7)lfjES:S:S1- 

iSfffciJUTtt. «li|xyi;y20 4A«, 
>^2 0 2<?);P-;P$-3afflLSS<o^$-«f&, ^Mcra 

[0035] X^X^N- h S/>txAa#t<i, KBfflglig 
Utus conditions)?:^:SL, ^«*t®t;M tHSSt 

[0 0 3 6] Cc7)fiJBftci,i:-cf^. =yX^Mi., i¥«t 

hj^XrA(±, T-^$'fcfi5^L. r—^^mL. m. 

[00 3 7] *^sBtCtjd5ll5i:ll6S:#Ba-tl>t, - 

IS-fe J: -5 r X h / •/ 

1/27/05, EAST Ve 



(6) ^^1 1-288198 

1 0 

10 0 3 8] ^m^mimt^jihmM, Jim^^ vx- 

'kWim^^iimth<riX'\m<. u&x<r)mmi. 
i)^$i<xm^b\^oztx'hi>. ^iz. mmi.cr>-im 

^^■^^i-zmix\ ^[zmit^ixtzm=f-'^^m 

mth^bi.zi:nm^^tih. cK^xxhii. mmm 

[003 9] rXhe*|siOI<K-:>*^±. ?foir^;p-f- 

vtLxmi^ix. titMrn^tihutifix^h. ^ 

Sr, 7"o-tx$iJfflHry-9- (BTAC, ESV^) liZi.*) 
tt. ^<7)^^^<<7)fJlJ«xXMfe*i:ffl;^^i5-»t, m 

^<7)^yz^:^7-j^(7y\mi,zmtii^mm^^m^m^ ta 

[0040] mm. 9 'J --y ^'^f y^-xf-Acof-x 

hr{4, xXhA. C. D, FWxX hl^*safe$it 

l.£>^*^'$>^. ;c7)xXhT1S, AtD(i. CfcFiO 

rXhtCOV^Tti, tt*^'6 0T'^§i*<±8%i:^l.. 6 

5 (±5%) ^mjLht. 45cK*-KTi>o, 

30 ^'U-->i7'i^xf-A{itel^TJ>S. 

[004 1] **HBlit^x.(f. ro'5#;cgPp°p3-FCo 

a<?DrXh<:ott;9^-^i?1*-cO»«f*<*ltt§itS. Cicon- 
Hii, 'llSIS*7t!{±ti^V-i?Xr-i^3 y (portable 
workstation (PUS).) ^ige&Lf*^#(Cj; OiK^jt-r 
xiiTflg-C*!.. n-HtiMiS-r-S l*«4m^<7)]iX0# 
;t.giifpCWje-rS'JXh3&<«5^SixjSfitSil|.. 
xfAti, ra-bxmm>':^^r^<7)^Mcr>^mz-^^ 
tixlimmzM'ilL. ifz. U l^m^L^^l--^ 
40 fcJ;'?, tfzliPWSirm^tW^'^izXmv^di^ti 

^%iiXX^/±fz\±M'Om}L^ffM^.^'&-t:itifiT 

Mmm^izmmt. m-^y:!'-izsM.<r>mmi:'& 
mi, 

50 [004 3] iSft com^^mEpeixy i^y icfct ^Tti. 
rsion: 2.0.1.4 
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tt:^y^<n — BT AC (Black Toner Area Covera 

ge) (Hfeh-f- mj^^) ^v^x'hh. m^tm 

[0044] :^^m<om,<^U. M7 l/Z^^tX ^iz^miE 
^ -y h C R U ffy^'Si^W^mL-t^ ^Lt-Chh. l^Xf 

6. -m.mz, m^^^s^mmi, 7tfdi8x^"/r 

izM^^M, ziiii. -ty^azis^^^xs. 7~4. 0 

V<rMcr)Ti'r3i/m&lz^^^-t:b ( 1 0 0%^$) . 
Zcr>Xf-y 7*ffili . ^fillfi&li t 'J (nonvo 1 ati 1 e memor 20 
yCNVM))^:^^^*!. ^~Xy^ y(m$)t txmm^ 

tit. (.mkm imtit. led XT yrnmm 
■ti, ixcowE^zisux mtLKim^f-^M^n^x 
f-J^<r)^-^^^)uc:tiz) . xf-yy^tifRm-h. 
ifegti, d^^x-m^iiiioiz. m.x^'yr^i}>h<- 

XyA y-^m-Vi^^Kh. 

[ 0 0 4 5 ] rf^)K=S>^x :'7ls-'<.-^7'f y 
^. BTAC-fey-tcoft:»at{UWi. 24;^r"/r-CJ) 

^. t^oT. =(^mS.n^\t. 0-2 4T*>.?.. it?f 30 
(ffiH0~6) , ttjggco??^ (Iffiffl6-18) . 7 'J 
(iKHl 9-2 6 ) ^t'^^^iOefflS: 
^fdih, ijXY-Vir ^ XTV—K&s. gauge displa 

[0046] ttl:^3{i, fiTtftt* 

d/l-fi, tT. BTAC 

}L%'^-m.-^i^-yx=fh,<mim^<r)%.\^whtts:h 
[0047] ro-fexsijffli'XrAii. wkmzig'f-^- 

%ru^X(r)imi:^^l>, ■^vfM.Wk'^fitm 40 

[0 04 8] m.->X. l|2c7)7^XbttiV^-C, Hfeh-^ 
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1 2 

#ro-fe>l$affll>'^••yf-^o^aat. MiE^^BTAcg?;^^ 

[00491 Bil<4, ZM.\^-h.yX9%-hX^\i-^ 

mzx'^^Mm.z^^^^t.ixh, zat-ix(4, 
(rm^TQhfi^. ^'t-Y(mi'^m^\Mmizts:h, 

[0050] if.WA<r>Wym.<n^^\t. S8 t:^-r J: 
0\Z^ l^-- fAhb-1^B^ES']-r-S>!:i:T'$>?.. W 

2oO>'N-7h-WN'7f-^4^-f-&. ISltil^-- f A 

I.. 

[005 11 

[^11 A.y^yN-:?-y*iBit 

fA ^B 

0x00 OxFF 

OXFF 0X00 

0X00 OXFF 

OXFF 0X00 

0X00 OXFF 

OXFF 0X00 

0X00 OXFF 

OXFF 0X00 

•ificj: 0. 1 0 Q%m f^^y'irnimfi: -e^ott 

^Wm-h. mz. l^-- f B/N'-yf-^rieSLSfil-t.S, 
z.h.\i. i^-- f B^^Tj-y. »fA^^^7T-EP©i$ 

ifATi-y, U— rB7}-7-C, l^««yN-.y^J-^t, K 

tf¥^ii^tiai*-ri>. iii^>>t-y^(i, «j(?i5it5o 

[0052] 

U— fy\--yf- > ^f^t>'^■■yf■ - :t7-feyh 
C<0R|^{4. fV\'>/^*<5 0%yN--yf-J:'9S<. 

MZ%m^X\-^hZ.\i^fiCl.X^^h. 
[00531 m^^SxyyVO^ y-->':/i^XxA 

on : 2.0.1.4 
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1 3 

i)\ rn-fexw "SSI" ^ottffi^jEiUc^iftSW^SS 

[0054] immmm^mt. mmm^y-fi^ 
( c ) >,z9kt%^mim^mm-th9 'y-'f-ff^m.m 

ESL. #v-y{;iBv^r-ao^lsili«BTACg?;^ 

BtO Ol GO) ^fx^. K^tU^x-^'KoV^-C. ¥ 
[0 0 5 5] 0%/'?-yf-tiE5|lClR)-«Ofi[St:5 0%>'N- 

[0056] «*a<J^^S^^K£^Xf A(4. 30W-9-7" 

ytry^^^(Hybrid Jumping Developiiient)"C$>^ . S5c 
^ffilSilfll <Di scharge AreaDevel opment) i^X r A (Cfc 

(CiO. CilA>3-o<7)r^^a.x-:$'C7)^^^(;Oi5!jp$^- 

<r)Z.<r)^WLcnm}^\i. 12 1 0 . 12 1 l (c^-f J: d I::. - 

[00 5 7] fi|D(7)>i.T- yr(Ct5V^T. •Sfm-tT'^-XT- 

V\ 3^<7)yN-7h-yyt-y^(12%. 5 0%. 8 

7%) ^tlS-r-S. BTAC-ty-t^-tCj:'), #^N'-/f-«0 

ii^. «-A.y-f-3&?®6rBii^fcji!i^$ti^t, 

[0058]^2cOXr yr (=S=m*^"a»Tj)fL«f ) 
th. emtio. ®JbTBgl,v\-.y^-*54^$ai., B 

[0 0 59] ( i )ffii6Tag^^*^:Slf^^^L, 



1 4 



( i i ) BiV : 7^o-;HSf^a , h t-ii 

( i i i ) Bfv ^ t S », ^(r)^^<r>^ : H -f- n-;HW^ 

( iv ) Bfli. v^J^^ : H j dmi}mmwT-$k. 

[006 0] ^3c7)Xx yriC*3V^T, S«5r4> 

^mzmiiL. mut^rniXm^^mizm^L, ^^^^ 

10 S . B T A C 0 ^: <7)>'\* ./ l/'^/P^rilS L . »:<7) 

[006 1] ( i )ffie6TBf(,^«^:i)fprA=3:L. 

(ii) BiV^^ : t'r^^-y/K 

(iii ) BtV^irBBSV^tT)*^^^-^: Sfifi^S. 

(iv) HB|,V^JS-^ : t'x>J-^S5. 

[0062] >'N-7 h-y<7)1g;?t*50T{4. ;^H4iO 

ymtmi^MWchh. xv'a-rtLxi^^t>ixhyf 

[0063] CliOrX ^]^t=»WC. 

mit^i\fzwSi)v-i-yim^-ti.^tx'hh. zix 

0 yr;P^i:^ etc J: OiiJiic^ ill., Hfyr/U 
1. 5m:::ti,Z2K)VV^^ ■^MZhfz'Otioix 
^iVV^^^MmSL^zM^Wt.hixh. iXv^T. 

T-rJ'^^Dfff^tll., Z<Dfm\iZ\i.. F¥T\,z^m% 

h. :icr>mi9!mmmx'mrm)^ix. m^^i. 
TEL^^^ffu^m^iizm^L. 'mrntmmmm 

^m^mmth^tifix'^h. 

[00 64]ffl®{4. y:^^^ilx^-^-t^mzX'0± 

^■^mzm^'^ttih, mmmmm^hm^^ti 

os^zmm-&t^m.^hb (^m. »±^. nsm 

[0065] 2|s?|Bjc7)c:o.m^<7)g,if(i. la 1 2 c^-r 
Rosmim^^^m.-thm^x'hh, cix 

{4, Tl;:^-r>'N''yf->'N*^'->'<7)J:o^, ^>'^yf- (* 

mzmthtii-mmt^hmmtii,) i:^thzti,z 

[0066] 
50 {Bi2 \ n-v^n-^-ym^ 
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10001000 

1000 1000 
10001000 
10001000 
10001000 
10001000 
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[0067] ^S^-ty^Xf-i-ti, gigiJA^lTijiXl. t . 

[00683 ^^mcr>:i<nm^<'MMi. 0 1 Slz^t 

mm^zx^mmitkti!,^i>ztx'hi>. ztm. h-r 

. N- -y ^t:^^mi¥ff)±izmm. L , b t a C -t y<f 

{f, |g20/N--y^{M«>S]gili<^§tl.l.. ttSs^^a 
*^'«flgLTl^^ttil{f- B^l t|g2WN'-yf-£0HtC«±?& 

fiSq=B?tJfajL4fcW^S^ll>. 40 
[0 0 69] 05^06(3, *^HfltCtJ&3€^^*x^ 

i^x^j^ffiW^oinrnz^m-^ixh. Txv^mi. 1 
tfzkiv^mmmzmm^ix, ^y=yXTJ^<r)mim 

1/27/05, EAST Versi 
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[007 0] T'D-y^' 1 2 0(Cfcl<^T, V^-w^wa^ 

2 6t::*?n4?^Ssu'<^K0S^*«Sl^f$^LS, ro y 
:?12 2Cfcttl.StiEi7)f)^*»'S^t-J>il{f, ro-y^ 

1 2 4 (CS § its J: a tc«ltiS<SI?±$ ixh. 7'o -y ^ 1 

2 6tC*$tLS?5^U"</U<0«Q£«i, $^(Cll7lC3^$ 

[0071] r^^U'^^/UtoeeSflc, .y tJ' 1 2 Bt;^ 

t\,z. :.<r>Txv\i^=F^mi^wm(^mkm:^ 

•y ^ 1 3 0 tr^Sns J: d ic. vXfA^^ffl(c J: 0 

ifimLL^£^ni\i. 7'D-y^l3 4t:^^$nSJ:3(c>' 
XTA(ifftiJ:$il.S. 7'O yi?l 3 2tCj3V^TW^$ 

^1, 3a^^m?^*^#ft-rti(?. yn-y 1 3 6c*$ti 

nm-f-XVffmWM. 08<7)7n-^-v-htc^Sil 

ROSh'-AfeKf-XhcOf^, roy^lBSi:, 
119 ( a ) ~ ( c ) {zm&ifi^^^ixh ^ O-i-TX 

[0072]$ 4,t:i^^W^T^'^iX-^ttlg>f Vi'* 

^-^f-;^h*\ ^^mx;^h7'n-y7 14 0i:ROS 
'rXbl4 2l,z^$tih. Zcrimmiii. 01 Oi:01 1 
liZ^^til, T9^:>.j:.-9'm.'iy'J'r~^^xV\,z 
yo.y^ 144K:*$fL.5>'N'-y^'^^7'»h'-r-X 
ht. yo-y:?'146(cjn§il.2.^N'>-T-f>'/f-xKb 
anding test)*»'||fi=$ill>. 7'O-y^' 14 8t^§it^ 
rXhC^^. T'D-y^'l 50A. 1 50B, 150 

c . 1 5 0 mz5^i^iih-^mms%T'X v , HtK-t 

Xh. ^'j -y Vxn-rrXh, b*^' 
Sl^t^tT.?.. mxho^tf-xhii^^-Jtht. ray^l 
5 2 RO SM^^-^-'f X^x Vti^mi^tlh . 

mi2cr)yu-^\-ht,Z^^Kh. t 
fz. I 54t^Sa. 01 3i07D-f-^-h 

rD-/:?' 1 5 6fc 1 SStC^^/l^i^tC. ^'^T 

[ 0 0 7 3 ] 0 7 ipmr^ b , ?f^U<;UeQEt:{i, 

7'D •/ 1 6 0 tcs^ $ ill) B T A c -fe y-^ISlEx r •/ r 
t , 7'n -y ^ 1 6 2 irfc v>-C -fe y-tf t i^'j2.-;u*Jfi L ^ •> 

;b*>. mu^mmmiza^^xii. -^y^a. 
icr)x\ ^K^mmii. ^(Dimizt5\<^x^ixm'^'j 

on : 2 . 0 . 1 . 4 
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17 18 

jL-/i/-c'35i.*\ ttdi, ^(r)imizh'yxmzmmL (a) <oo%>'N--/f-tRtes(ifti>2oi05o%.'N- 

ill.. i<0!KiEcoxT-x7^{i. m<7)!KjE<7)Smt^: *^'?fJS§ttl.. 119 ( c ) ^z^.^tLhXo^z. 09 

(C, frLV^-ty9-^i?iE-ri.iffi;^T-y7m$:@;i^w-b *(Ot&^^*>'Stt$ni>, 09 (c ) cOh-^-K-y ht:^^ 
[0 0 74] T'O'v^' 168 {C*$itl. idle, «JiMS 10 l>. 

iEl/^/P^MxSe^)3t7)^;^ry7^t:, ^Jf. 0 [ 0 0 7 7 ] 01 0 1 01 ItC, T^f-aX-^J'cOtttg 

~6*^^*$iil.cOT'35fttf. yny^' 170l,z^$tl fk^^^-T. 0 1 0 ?-^.-ri. i: , yo-y^22 

Si a K:«IM{±J:t«^W?t?ti:»$iiS, ro.y^' 1 7 Ok:. -feyi^eOftiEA^S^^itS. yo-/^' 2 2 2{i. M 

2iZ7jkitl!t>^diZ. 6~1 8<?5jiaD<7)|!aEXr-y7lR ^/N->y-f-<Dffl^JR»$RRc«)ig5:5^-r. ^N--7f-«ffl 

*»'S*$il'l>??S5l/'^/l'T'$>ii{i\ yn-yi? 1 74tS MRIt*RRc*^. Bf-^L^i^M. 0iJx{i'4 5 J: 

Sfi-i. J; «fi!«cOftiiOcJiSE<0?§^(^ii^$:*t, $(til(f , ^o-y^' 2 2 6tS^$itl. J; ptc. 

S^t:, 7'D.y:717 6C*$nSi:afc. 19~26 HA«ftl.C fc3f)<S^$ill.. Iftffl4 5{i, 0-255OS5 

<mMXT''/7^ff)mm\y<Mi. 7"n .y^ 1 78K* H^Or -f =J9f\^-ty^iE^^^t. MiR^tihmi. m 

ffl(±, mffWfflf^^-c3>o. im<m<omm&mipm^ nt^vN-v^^^^. ffijktRit^RRci6>'4 5i>)/h§< 

[0075108 ^ h . RO S h'-AiljSiKr^ XrA telTtv-XT^Atiff^^ix. Jl^|jL::^-y hA<f^g| 

**«aE;?ix. -y 1 8 2 (ctJV-^T. 3fc§^f*:±<0 1 [00783 d:\'^X\ i^^:A-.y -f-. 1 2%. 

0 0%?»#A-y^£7)5:3=f$ (fflMKIt*RRioo ) 5 0%, 8 7%^n-7 h-y>'N'-yf-<Offl«Rlt$*^'a!l^ 

fAAS^^itlCV^^V^tcOTftSo RSt^RRD**. 1 2 0 J: 0:^^ttfl.{f. flEi^TBBSv^ 
#/oii.l.''N'-/^«fflMRIt$RRB*^'IE^§il, 1/-- ^^' 30 JtiS^S-^t, 7"o-y 7 2 3 2(c^$m>Seffl<7)^S*^'S> 

BA>'iES{Clll#t'CI'^iltf. -eati, ^(?50%/^-7 hZbi^-f, -U. «yo>y 2 3 4tCS^Sil& i 

h->RI**t^S. ro<y^'188tCtJV^T. OlZ^ IBW^^RRd**, 1 2 0 J: 0/h:?< 6 0 i 0 

tlh. roy^ 1 90l,z^^h.i,Xol,z^ U— fAOffl a-y9236l,zif;^tl?>—mcr)miPf^^^t. T'n-y 

jltK»f^RRAfOie«*%i?il-i.. Ix— •fA*--iE^Cii) ^2 38(cS^§il|.<J:3C, ffl^^Rtt$RRD*\ 6 0 

f^LTV^fLtf. L'-- t'B<7)Ji^tl^«(C, 5 0%/N-7 J: 0'h§< 3 5 J: »i(-^*t^^5^t^7'o 

h-Vffi**Rllt^*»'l.a* ix-i. , T'n -y ^ 1 9 2 iz^jk^ -y ^ 2 4 0 C^§ill>SM<7)Pa1li;^>'^>|> i: $-5^^. 

eA^'Rlf4c9L.S'V^fflJ;0:;'c^ttix{f , yo-v^l 94(C ^2r^^L, ya-y^ 242l,Znk^tl^Xdi,z. ijf^^ 

I. . iBlltlc, yn -•/ ^19 6 l^S^ttl. J: 3 (c, Ix-Hf ^K^, 

A<OfflMSIt*RRA*\ U#i.^filtitiK$il. ffl^S [0079] »:<OXf •xTt;fcl^-C, 

iil.J:3t, U-ifA*Jfe|S|T-*)«.i:W€$ni.. U~ ^-fS. yn.y^24 6t*$*tSJ:3k:, tBWRSt* 

-fAtu-ifBco^R^rfcttel^LTV^^ttiKf. / T-^ i/:^'/l'fi^*^'l 2 0 J: , BHI.»'V\-.yf- 

9 20 0iz^^^iilXo^z^ M-^cot-AlilEmzmi!^ Sr^L, 7o-yi7 2 4 8tiS^Sitl.J: 3 tt'T^rSSStc 

LTi^l>itt^^l.. ^miihi>^ti:^-t. ra-y:P2S0iz^^tlhi:o 
[ 0 0 7 6 ] 09 ( a ) i:mm-ti>t. ffiJiTKItf^RRE**'. 1 2 0 J: O^h^ < 8 0 J: "5* 

(c:fft>ill>-feyi^(BTAC)i)c^lXOA^'^$il'?.. 09 50 5 2tC:^$il^J; 3 ttM^^fc^l^^ixS. — 
1/27/05, EAST Version: 2.0.1.4 
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1 9 

8 0 J: 0/h$ < 4 0 J: 'Oiz^ »th.{f , nfi vcy f-?:^ 

t , -fa-/ ^25 6 t'T:tir-3^/Pcol^liA^ 

mtc. fflWRM*RRi:*\ 4 0 iO'h^ 
HtLii. g*r)-CB|tVN--y^i^q^L. 7'Q y:7 2 58tC^ 
J; 3 fcRO S vXTAfciMPFa**=3r^^^ t nm 

[0 0 80] 01 2$:#flB-r2.t, ROSHS^^-^Xli 
. ^tC, 7*Q y 2 6 0 (CiJ 
^^•C. 7'o<)-^'2 6 2tCS$ili>J: 10 

D y^'2 6 4tc;*§iXl.J:3C^. ClWN'y^cOfflJtRW 
^RRfiti<Bm^tlh. 7'D-yi'2 6 6tC:i50-C. 

8^Ct5l,^T, ^CDv\->y^<7)fflj^E|t*RRv*M$il 
^. 7'n-y^'2 7 0C^$<l5J;olC. Cil^>20iDffl 

illi. yo.y^'2 7 4{C^Sit|.J:pl:. ROStilSf^ 20 

[0 0 81] 01 32:#fl3t-|.i:, h-f- iOftl^Jr^M 
■thikWlii^yo-i-^-hiZip^tlh. 7"o-y^'2 7 6 

copseti. 1 9 9 7^9^ 1 OEiztam.^tltlliiM'Pir) 

y^mmffaimm9 2 6 , 47 (D/97101 ) 

rn-yif 2 7 8iZ^^ix:S>XolZ. >>'-yf-{4. BTAC 
-iry^ftcg!*^i, ^i^KMmmm^til, flBr7n-y 30 
^' 2 8 OtcS^Sft^ X 0 (C. r»?f^N*-y^{3P-ri>R»f^ 
*«1 5%X^±%\fixli. IL'^hi—mi^X'hhtn'^ 
^tlh. L*»L. 7'n y^2 82(::*$it.5J;3tc, ^ 

[0082] 1 5 e^ji, ^tt±(^s?-cj> •) . mmm 

^i)-^^±'mmz3^ti-^y'f^zx ^iskn^ixhtx-ifi 

D'y:?2 84t*$ixl)J;^t:. US, 3ocoh-f-ji 40 
S> N- -> ^ifim^. rD-y^286(c^$^tl>J:a 

D-y^'2 88(:*$nSJ:^t::, mmif20%X^± 
7D>y:5'2 9 2tCi5$ix?.j:3fc:, 

m^Lx^^hm^^ixt. -If. mm^2ot 

fzii^iiX O^h^ fth-tf, yn -y 2 9 0 H^^ii^ J: 

ate, hi—mikmmm^i^x'hhtn^^tii.. 

[ 0 0 8 3 ] 12 1 4 i:mith t . mMmzl'K)\,i:± 

Ai. ya-^^-hm^X'^fp^tll. 7'o.y^3 0 0 50 



20 

i^;^ f- A i: ^tx'ti^hzt {:mmi- h 't^ifih 

h. 7*0^:7 3 0 2(4, i^OVlcotmi^^L. fJBf7" 
D y^'3 0 4K:i5l^T, 7'D y^'3 0 2OU'^H<0JS 
«f 1 1 1 ^§ , 1 (ry^tf^-mx-h h t^ti-^im 
'^^ilh. 7"oy^3 06i:yn y:7 3 08(CS^$*lS 

3 1 Ot:^$^iSJ:5tc, jiaii>t{4g?B*«ai:ft$n 
u-^;H<7)iS*f{4. ^(Of^comiT-^iztt-:^ 

[0084] Wmiilfm.^flh^'O y^310cr,]y 
1 c7)f5§*«^$*T.^(tit{i , 7*0 -y 3 1 4 i: 7 a 
•y 3 1 6 iZ^^ilt U^)U2(^mfmM<omit . U 
Oi'2</yfmifi'^i>iXi>> Kyl^2c04jtW, 

ys^xr ASrijso-rs :itx'hh:it ^mm-^^-jmifi 

D y^B 1 6i,zmh\y^ii'2(r)mVxizi:,t'rSt . Wif 
yay7 3 18(cfev^-C, ^'<JP2c7)|£:^^;tlir;5'v 

3>*<«e«r$>i.*^*>*«w^§*i.*. sit. rn-y:? 

3 2 0i:ya-y^?3 2 2tl^§ilS)ei:«. IX0#X<7) 
'^^^a5n°a^0#l|^T'$) 0 , 7'n -y ^ 3 2 4 CS^nS J; 

h. 

[0085] Wm±-hm-$^ixh yo -y 3 2 4 Wl' 
K)V2<n^^ifim^iXti:nrU.i. 7o -y 3 2 8 1 yo 
•y7 3 3 0C^$ill>^'<;U3cr)tH^^t^c7)^^^, l^/^ 

tr*l>ii:^^a»t-^<2^*^'^l>. 7"P'y^'3 3 0 
fci3(tSU'</l/30«$flcti:-:J#, WOVSinm^f 
O y:}'3 3 2ti5V\-C, K/U3(?DlC^iLJt{4T^'i'a 
SA^A-A^flir^^ia , SS, yo -y ^' 3 
34t7'n<y^'336 (C^Sil-i.fG^(4, K O#x.<0'-C:> 
g^aSfoWWSm 0 , yo -y ^ 3 3 8{C^$il|. J: 0 

tc, iiyo*;^^(4e«*«a}:>j$^i.l.. SS, i''<jU3«)g 

5ffc{i:. ^cr,t^cDm^T-i?t,zltri<'^Mcr)3S,cr> 
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[0 0 86] 01 4 ti. a5B°BlXO#;t«^ij$:ff3-o 

[0087] m&^t^ii^^^^iff^ L\<^mMmm 

Cov ^T^S Lim t A^, ^ < (7)^15^ fziimiEi)^'^m 

[01] :¥.%mzmm.m\t^'ifmmmm 

[02] V-)—^mmM^:r^^^m^ixh-f::»>\,z 20 

[03] |tlaw=s:«^llv:^T/^^:^-^-«i^&i'^r^ 
^*-riSB§0t'$)i.. 

[04 ] *l6Bfl(cffifflSiil. i 5 ii^^iXTtxdf XM- 
[05] a ft(^ltSi]cO«lB|tr#jS:^^tHB& 

[07] *^B3tc^s^ p ?5^l'<;K7)#Mjffi$8ftte^:^ 

[ 08 ] ^%mz% oRos M-Mmmy-x v^^^ 
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2 2 

[010] *«cfi!dr^^AX-:J'tttg'f ^i^^ 
[0111 ^WmzVt^T^^:>.:J^-9^m^ yi^'r 

2ff)m) x'h^. 

[012] R0SB?Sit±«!ajSS:5^-r»aiK(:7o- 
[013] *%BJt:ta!^ ^-^-«t^&il^S2:^^■r»$IB 
[014] ^^tcf^eiJd^OtgS^lXO^^SrS^ 

10 ^/L-b, 12 mm/m. 14 ^€tt««, 

18. 20. 22. 24 26 28 

30-f^ga. 30 3 lxdfX>'\- 

-hvXf-ix, 32 TAC-ty-t. 36 ROS, 3 
8 JSffii^XT^A. 4 6 v-h^W, 4 8 v—h 
jSO^S, 50 5 2i'-bX:? y^, 5 

4 i^ji.-h/5 6 3D-^^i^S, 6 0 
-ir. 6 2 mMT^yzf'). 6 4 6 6 

A.7:^r>yrn-7, 68 yjL-h, 70 ^tthU 
^,7 2 T-'J^'U-yy^v. 8 6 31faS§, 88 h 
■f-if^ViV, 9 0 tttli;t-;^, 9 2 *-y>N\ 9 6 
98 ^iJ^-^. 110 fXh^^v 
f-. 1 1 2 jf^tlii^iaS^J-, 114 12. 5%^^-7 
h-y^-N'-x^, 1 1 6 5 0%^^-7 h— y>'N"-/^, 1 
18 87. 5%>'^-7 h-y/'N° yf-, 20 2 5En^'< 
-X. 20 4 'f yrJ'^i-XxyS/'y, 2 06 ^T'^. 

u-rJ'-fy^yx-x, 2 08 yu-zi/XT-f ^. 2 1 
0 y>fTn^^. 



[03] 
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* NOTICES * 

JPO cund NCIPI are not responsible for amy 
damages caused by the use of this trauislation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] It is related with supervising the defect of a photoreception side and judging the failure part in 

an electrophotography process correctly especially, about the analysis of an electrophotography process. 

[0002] 

[Description of the Prior Art] Since a copying machine or a copy machine like a printer is becoming complicated 
various functions, in order to realize sufficient trouble shooting efficient again, the interface bet^iveen a machine and a 
maintenance man needs to be extended. A suitable interface not only offers control required for monitor maintenance of 
a machine, a display, a fault code, and a history of failure, but needs to offer this directly efficient compaiatively 
simply. Furthermore, in order to shorten the maintenance time, it is necessary to detect failure finely, and a machine 
needs to correct it automatically in person, or needs to specify and identify a failure part. 

[0003] The difficulty of the diagnostic process of the advanced technology is being unable to direct automatically the 
exact components or exact subsystem of a machine which has caused a malfunction or degradation easy again. It is 
very economical, if components can only be exchanged rather than it spends many time amount and efforts on 
correction or repair of components. This is a trend in current advanced technical system environment. Therefore, in 
order to shorten the non-operating time of a machine, it is intellectual to the altitude which does not require an 
extensive maintenance trouble shooting but directs specific components or the replacement demand of a subsystem, and 
offer of the automated diagnostic system is desirable, 

[0004] In a copy system or a printing system, for example, an electrophotography copying machine, a laser beam 
printer, and an Inkjet printer, the technique which generates artificially "a test patch" (test patch) of predetermined 
demand concentration is in the common technique which supervises printing quality. The actual concentration of the 
printing material (a toner or ink) of a test patch is measured optically, and the effectiveness of the printing process in 
which this printing material is printed by the printing sheet is judged. 

[0005] The front face which is generally the most interested in the case of electrophotography equipment, for example, 

a laser beam printer, in the judgment of the concentration of printing material is a charge maintenance side, i.e., 
photoreceptor. Besides form an electrostatic latent image, subsequently a toner particle is made to adhere to the field 
charged by the specific approach, and negatives are developed, in this case - although the optical element and this 
which measure the concentration of a test patch are called a sensor (toner area coverage sensor) or a "concentration 
meter" (densitometer) whenever [ toner field covering ] -- the path of photoreceptor - meeting — the development of a 
developer - it is arranged immediately down-stream. Usually, prepare a routine in the operating system of a printer, 
only a predetermined amount makes the front face of a position charge or discharge artificially by the exposure system, 
and the test patch of the concentration demanded is periodically generated to the position of photoreceptor. 
[0006] Subsequently, a developer is passed by test patch and a test patch adheres to the toner particle of a developer 
electrostatic. If the toner of a test patch is deep, in an optical test, a test patch looks dark. The developed test patch 
passes the densimeter arranged at the path of photoreceptor, and tests the light absorption of a test patch. If there is 
much light absorbed by test patch, the concentration of the toner of a test patch will be large. A test patch of 
electrophotography is traditionally printed by the zone between documents of photoreceptor. Generally, each test patch 
is an about 1 square inch, and is printed as a uniform solid field, a halftone field, and a background region. Therefore, a 
setup of the solid field of a test patch, a uniform halftone, and the backgroxmd is included in the conventional approach 
of process control. Many test patches are included in a specific high-quality printer. 
[0007] 

[Problem(s) to be Solved by the Invention] Therefore, it is desirable that a sensor can be used whenever [ easy toner 
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field covering / which offers the machine data which diagnose a machine and identify failure of specific components or 
a subsystem or a malfimction ]. And that fi-om which this does not serve as a complicated sensor system is desired. 
Moreover, it is desirable to offer the systematic and logical test analysis approach that an easy sensor system estimates 
machine operation and the required components of exchange, a component, and a subsystem can be directed. 
[0008] Therefore, the purpose of this invention is judging a nonpermissible machine degree of contamination. Another 
purpose of this invention is offering the diagnostic system which was intellectual to the altitude which does not require 
an extensive maintenance trouble shooting, but identifies the need for exchange of a particular part, and shortens the 
machine non-operating time, and was automated. Still more nearly another purpose of this invention is offering the 
systematic and logical test analysis approach an easy sensor system*s estimating machine operation and the required 
components or required component of exchange being identified. 

[0009] Another advantage of this invention becomes clear by explaining the description of this invention by the claim 
which is especially attached to this specification by the continuing explanation again, and forms some of these 
specifications. 
[0010] 

[Means for Solving the Problem] An extensive maintenance trouble shooting is not required of this invention, but the 
need for exchange of a particular part is identified to it, and the diagnostic system which was intellectual to the altitude 
which shortens the machine non-operating time, and was automated is contained in it. 

[001 1] The approach concerning this invention which supervises the defect of a photoreception side The reflection 
factor of the unreserved photoreceptor side in a series of reading segments is supervised. By computing the 
homogeneous ** value in the whole clarification belt, opting for distribution of each of said segment from this 
homogeneous ** value, and asking for the homogeneous multiplier to each segment The step which supervises the 
reflection factor of the unreserved part of the approach, i.e., the photoreceptor side of the reading of a single string 
covering the whole surface of a photoreceptor side, of judging existence of the defective field of a photoreceptor side. 
The step which computes the homogeneous ** value in the whole clarification belt, and the step which decides the 
average of each process control test patch, and distribution from said homogeneous ** value of a belt. According to 
said average and said distribution of each process control test patch obtained from said homogeneity of a belt, it has the 
step which asks for the homogeneous multiplier of each process control patch, and the step which judges that the 
homogeneous level of said photoreceptor side is lower than a permissible level. 

[0012] According to this invention, especially, an easy sensor system estimates machine operation and the systematic 
and logical analysis approach that components or a component to be exchanged with is discriminable is offered. This is 
performed by the test of a series of 1 st level which carries out the control monitor of the component and receives the 
data of the 1st level, and the test of a series of 2nd level which carries out the control monitor of the component and 
receives the data of the 2nd level. The test of the 1st level and the data of the 1st level can discriminate the partial 
failure of the 1 st level from any of other tests independently, respectively. The test of the 2nd level and the data of the 
2nd level are the combination of the test of the combination of the test of the 1st level, and the data of the 1st level, or 
the 1st level, the test of the data of the 1st level, and the 3rd level, and the data of the 3rd level, respectively. The test of 
the 2nd level and the data of the 2nd level can identify the partial failure of the 2nd and 3rd level. A code is memorized 
and displayed in order to notify a specific partial failure. 
[0013] 

[Embodiment of the Invention] Although it is made to relate to a desirable operation gestalt and this invention is 
explained henceforth, he needs to understand that it is not what means limiting this invention to an operation gestalt. 
On the contrary, it means that all alternatives included in the pneuma and the range of this invention specified by the 
claim, correction, and the thing which carries out an EQC are contained. 

[0014] Reference of drawing 1 uses the belt 10 with the photoconductivity side 12 to which the conductive substrate 14 
adheres for the electrophotography printing machine 1. As an example, the photoconductivity side 12 is manufactured 
from a selenium alloy, and the conductive substrate 14 is manufactured from the aluminium alloy grounded electrically. 
Other suitable photoconductivity sides and conductive substrates can also be used. A belt 10 moves in the direction of 
an arrow head 16, and advances the continuation section of the photoconductivity side 12 via each processing station 
arranged along with moving trucking. A belt 10 is hung on the surroundings of rollers 18, 20, 22, and 24, and is 
inherited so that it may be illustrated. A roller 24 is connected with a motor 26, and this motor 26 drives a roller 24 and 
carries forward a belt 10 in the direction of an arrow head 16. Rollers 18, 20, and 22 are idle rollers, and when a belt 10 
moves in the direction of an arrow head 16, they rotate freely. 

[0015] First, some belts 10 pass through the electrification station A. At the electrification station A, the corona 
generator shown with a reference number 28 electrifies a part of photoconductivity side 1 2 of a belt 1 0 in 
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comparatively high almost uniform potential. 

[0016] Next, the electrification part of the photoconductivity side 12 goes to the exposure station B. At the exposure 
station B, a raster input scanner (Raster Input Scanner (RIS)) and a raster output scanner (Raster Output Scanner 
(ROS)) are used, the electrification part of the photoconductivity side 12 is exposed, and an electrostatic latent image is 
recorded. A document exposure lamp, an optical element, an instrumental scan device, and a light-scanning component 
(charged couple device (CCD)), for example, a charge-coupled device, are contained in RIS (not shown). RIS changes 
all the images of a script into the raster scan line of a reading single string. A raster scan line is transmitted to ROS36 
from RIS. 

[0017] The electrification part of the photoconductivity side 12 is irradiated by a series of horizontal lines where the 
specific number of pixels is contained per inch by ROS36 in each horizontal line. The electrification part of the 
photoconductivity side 12 is irradiated by these lines, and the charge on it discharges alternatively. Typical ROS36 has 
a rotation polygon mirror block, a solid-state modulation bar (solid state modulator bars), and the laser equipped with 
the mirror. Only ROS 36 is used and this ROS36 is controlled by still more nearly another exposure system of a format 
by the output from the electronic subsystem (electronic subsystem (ESS)) which sets up and manages the image data 
flow between a computer and ROS36. ESS (not shown) is the control electronic instrument of ROS36, and the 
minicomputer only for built-in is used. Then, a belt 10 advances the electrostatic latent image recorded on the 
photoconductivity side 12 to the development station C . 

[0018] Instead of the above-mentioned RIS/ROS system, it is clear to this contractor that an optical lens can be used. A 
script is placed on a transparence platen downward in a front face, and a beam of light is irradiated by the script with a 
lamp. Through sending out of the beam of light reflected from a script is carried out in the lens which forms a light 
figure. With a lens, a light figure converges on the electrification part of a photoconductivity side, and the charge on it 
disappears alternatively. The electrostatic latent image corresponding to the information field included in the script put 
on the transparence platen by this is recorded on a photoconductivity side. 

[0019] At the development station C, the magnetic brush development system shown with a reference number 38 sends 
development material so that the electrostatic latent image recorded on the photoconductivity side 12 may be contacted. 
The toner particle which adheres to a carrier particle with frictional electricity is contained in development material. A 
toner particle separates from a carrier particle, and is drawn to a latent image, and a powder image is formed in the 
photoconductivity side 12 of a belt 10. 

[0020] A belt 10 carries forward a toner powder image to the imprint station D after development. At the imprint 
station D, the sheet supporting materia! 46 is sent and a toner particle image is contacted. Sheet supporting material is 
sent to the imprint station D by the sheet feeding device shown with a reference number 48. It is desirable to include 
the delivery roll 50 which touches the sheet of the top of the sheet stack 52 in a sheet feeding device 48. The delivery 
roll 50 rotates and sends the sheet of the top of a stack 52 to chute 54. This chute 54 is sent so that the running sheet 
supporting material 46 may be set by time amount and the photoconductivity side 12 of a belt 10 may be contacted in 
order, and at the imprint station D, the supporting-material sheet with which the toner particle image developed in the 
photoconductivity side runs is contacted. 

[0021] The corona generator 56 is contained at the imprint station D, and this sprays ion on the background of a sheet 
46. Thereby, it is drawn by the toner particle image on a sheet 46 from the photoconductivity side 12. After an imprint, 
a sheet is continuously sent in the direction of an arrow head 58, is put on a conveyor 60 and sent to the welding station 
E. 

[0022] As for the welding station E, the welding assembly shown with a reference number 62 is included, and this fixes 
a particle image to a sheet 46 eternally. Preferably, the heating welding roller 64 and backup roller 66 which are driven 
by the motor are contained in the welding assembly 62. After the toner particle image and the welding roller 64 have 
touched, a sheet 46 passes through between the welding roller 64 and backup rollers 66. Thus, a sheet 46 is eternally 
fixed to a toner particle image. After welding, chute 68 receives the running sheet and delivery and a sheet are picked 
out after this from an airline printer by the tray 70 by the operator. 

[0023] After sheet supporting material is separated from the photoconductivity side 12 of a belt 10, some residual 
particles always adhere and remain. These residual particle is removed from the photoconductivity side 12 at the 
cleaning station F. A PURIKURIN (preclean) corona generator (not shown) and tiie PU.RIKURIN brush 72 carried 
pivotable in contact with the photoconductivity side 12 are contained at the cleaning station F. A PURIKURIN corona 
generator neutralizes the charge which has drawn the particle to the photoconductivity side. These particles are 
removed by rotation of the brush 72 which touches a photoconductivity side from a photoconductivity side. It is clear 
to this contractor that another cleaning means, for example, a blade cleaner, can be used. Following cleaning, a 
discharge lamp (not shown) irradiates the photoconductivity side 12, vanishes the residual charge on a field, and 
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prepares for electrification of the following image formation cycle. 

[0024] A control system adjusts actuation of many components. Especially the controller 30 answers a sensor 32 and 
supplies the suitable active signal for the corona generator 28, ROS36, and the development system 38. The 
development system 38 is the suitable development system, for example, the hybrid jumping (hybrid jumping) 
development system, or MAGUBURASHI (mag brush) development system of arbitration. Toner concentration is 
contained in an actuation control signal whenever [ state-variable, for example, electrification electrical potential 
difference, development counter bias voltage, and exposure ]. An expert system 31 is contained, to this, the detected 
parameter is analyzed systematically and many logic routines which recognize the condition of a machine are contained 
in a controller 30 at it. In a desirable operation gestalt, change of the output generated by the controller 30 is measured 
by the sensor 32 whenever [ toner field covering ] (TAG), the TAG sensor 32 is arranged after the development station 
G, and is recorded on the photoconductivity side 12 ~ each - ** - the amount of toners in which the patch was 
developed whenever [ field covering ] is measured. The approach of the TAG sensor 32 shown in drawing 1 of 
operation is indicated by U.S. Pat. No. 4,553,003. This is all quoted and used for this application. The TAG sensor 32 is 
the concentration meter of an infrared reflective mold, and measures the concentration of the toner particle developed 
in the photoconductivity side 12. 

[0025] The typical compound toner test patch 1 10 with which an image is formed between the documents of the 
photoconductivity side 12 at drawing 2 is shown. The photoconductivity side 12 is shown as a thing containing two 
document images, an image 1 and an image 2. The test patch 1 10 is shown in the space between the documents 
between an image 1 and an image 2, this part of the photoconductivity side 12 is detected by the TAG sensor 32, and a 
signal required for control is supplied. In a desirable operation gestalt, the direction where 1 5mm, a process, and the 
direction of a process cross at right angles is 45mm, and the compound patch 110 offers the various halftone level 
patches 118, for example, 87.5% halftone patch, 50% halftone patch 116, and 12,5% halftone patch 1 14, 
[0026] In order for the TAG sensor 32 to offer the response which is meaningful about the relative reflection factor of a 
patch, the light reflected, the ground 1 12, i.e., the clarification field part, of the photoconductivity belt side 12, needs to 
be measured and proofread. The current of the light emitting diode (lightemitting diode (LED)) of the TAG sensor 32 
interior is increased until the electrical potential difference which answers the light reflected from the ground 1 12, i.e., 
a clarification field, and is generated by the TAG sensor 32 becomes the range of 3-5V, in order to perform this 
proofreading. 

[0027] He needs to understand that the vocabulary of a TAG sensor or a "concentration meter" is used for the 
equipment of the arbitration which asks for the concentration of the ingredient printed by the front face. In order to ask 
for the concentration of for example, a light concentration meter, an infrared concentration meter, an electrostatic 
voltmeter, and other printing material, there is equipment of arbitration with which physical measurement is performed 
among these equipments. 

[0028] The detail of the development unit 38 shown in drawing 1 is shown in drawing 3 . A development counter 86 is 
contained in the development unit 38. This is the suitable development system, for example, the hybrid jumping 
development system, or MAGUBURASHI development system of arbitration, and supplies a toner to a latent image. 
Generally a development counter is held in development counter housing, and the thurnp which stores supply 
development material is usually formed behind housing. Generally, the passive cross mixer (passive crossmixer) (not 
shown) of a thump field mixes development material. 

[0029] A development counter 86 is connected with the toner supply assembly shown in 46. The hopper 92 which 
receives a toner particle from the extract auger 90 which takes out a toner particle, and an auger 90 is contained in the 
toner supply assembly 46 from the toner bottle 88 used as the source of supply of a toner particle, and a bottle 88. A 
hopper 92 is connected with the supply auger 96 again. The supply auger 96 rotates with a drive motor 98, from a 
hopper 92, conveys a toner particle and supplies it to a development counter 86. He needs to understand that a 
development counter or a toner supply assembly is the independent unit which can be renewed, or the compound unit 
which can be renewed. 

[0030] If this invention is followed, a computer and the expert system with which the attached component is contained 
will be offered with the components of software and hardware which receive raw data from a TAG sensor. Data can be 
received at suitable spacing, it is interpreted and the subsystem of a machine or the condition of the function of a 
component is reported. In addition to the data which receive from a machine directly, the parameter knowledge in a 
process control algorithm is added by the expert system, and fluctuation of a machine parameter and an ingredient and 
other image quality factors are clarified. 

[0031] Furthermore, if degradation of components or the engine performance is detected, generating of failure will be 
predicted and a series of actions will be caused. Before components failure actually occurs, it is contained in this till 
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notifying an input operator of the prediction maintenance demand which actually orders suitable components so that 
"just-in-time" delivery may be performed. An expert system is equipped with the function to perform the group of a 
specific function or a test, directs it to a maintenance man, and performs repair, a parts replacement, etc. required for 
maintenance and the optimal actuation of a machine. The judgment of image quality adjustment of the modular 
operational parameter of many directions of the periodical parts replacement by wear or exchanging [ of a defective 
part ] is included in these functions. 

[0032] The software built into such an expert system is general-purpose to the common module of all machines, or 
dedication at the machine which the customer purchased. An expert system interprets the complicated raw data 
generated from various components or modules of a machine, and offers the information about specific action required 
in order to maintain a machine to optimum performance. An expert system receives and interprets raw data and 
shortens [ diagnose / failure of prediction / again / according to an individual / actual or / of a machine part / correctly ] 
the maintenance time. An expert system provides this appearance of the machine supervised receive the information on 
very direct detailed mutual actuation, and concerning the condition of the components according to each with detailed 
information. This information is not only xiseful to maintenance diagnostic, but serves as life cycle order information in 
manufacture. Actuation of each components is tested, the broken components are correctly memorized as compared 
with the criterion in re-manufacture, and components and the sequence number are provided with information as a 
database entry of a proper. 

[0033] There are two kinds of expert systems fundamentally. It connects with a simple machine, or a "local" (local) 
expert system (pocket equipment is contained) is built into a simple machine, and performs monitor, analysis, 
diagnosis, and communication facility. In the 2nd operation gestalt, it is arranged at a network host computer and the 
diagnostic demand of many machines connected to a network is met. Although the diagnostic function embedded 
locally at the product itself realizes the quickest access to original sensor data, the possible largest bandwidth, and the 
fastest possible response time, cost and a functional requirement have a limit. As opposed to the level of the analysis in 
which this functional requirement is maintained, the breadth of the range, and the depth of storage. On the other hand, a 
remote diagnostic system has possibility of offering the almost unrestricted memory capacity which can be used for a 
monitor and trend analysis, and the count capacity which can perform detailed analysis to any available data. 
[0034] Reference of drawing 4 shows the outline of the expert system 31 of drawing 1 . The knowledge base 
(Knowledge Base) 202, an inference engine (Inference Engine) 204, an operator interface (Operator Interface) 206, and 
liie Ruhr editor (Rule Editor) 208 are contained in the expert system generally shown in drawing 4 . The knowledge 
base 202 has the Ruhr of the lot which materializes an expert's knowledge over actuation of a machine, a diagnosis, and 
correction. An inference engine 204 applies the Ruhr of the knowledge base 202, and solves the problem of a machine. 
An operator interface 206 performs the communication link between an operator and an expert system. The Ruhr editor 
208 supports correction of the knowledge base 202. In order that apply the Ruhr of the knowledge base 202, the 
problem of a machine is solved, the data and the Ruhr which were inputted by the user about the problem are 
compared, and an inference engine 204 may pursue the condition of the assumption tested and the assumption checked 
or refused and may obtain required data in actuation, a question asks, and a conclusion shows a user, and the chain of 
inference used by the time it reached the conclusion also explains. The function of an operator interface is offering a 
dialog 210, namely, asks a question, requires data, states a conclusion with natural language, and changes an operator 
input into a computer language. 

[0035] Memory with the parts of an expected machine engine-performance profile and a parameter, the present switch 
and the part of sensor information, and the hysteresis of the machine engine performance and the table of an operation 
event is contained in the expert system itself. A system supervises a condition (status conditions) and starts the 
communication link with the exterior about the condition of a machine. The step which supervises the predetermined 
condition about actuation of a machine for this procedure, the step which recognize the deflection of the machine 
operation from said predetermined condition, the step which recognize that a machine cannot answer deflection 
automatically and cannot make self-correction, and the step which judge the need of acquiring the additional 
information used in order to advance and evaluate analysis further from an extemal response are contained. 
[0036] Based on this decision, the right response which returns machine operation to the mode which a system requires 
additional information required for evaluation of the analysis detailed, receives said additional information, and is 
adjusted in said predetermined condition based on this is decided. A system offers automatically the right response to 
which machine operation is returned to the mode adjusted in the predetermined condition again. As explained, an 
expert system operates periodically, analyzes operating state or a parameter, and judges [ of the machine operation 
permitted ] whether it is out of the threshold level (or threshold) memorized by the threshold file, i.e., is it out of 
range?. If judged with it being in the range of the machine operation which is not outside and is permitted about all 
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threshold level, an expert system will not cause action at all. However, if the value detected from the sensor or the 
detector is judged to be in the range of the threshold memorized by the threshold file, i.e., the outside of a permissible 
level, an expert system will answer data, will analyze data and will take correction action. 
[0037] If drawing 5 and drawing 6 according to this invention are referred to, a series of tests will be put together 
independently, and v^ll be performed, a test result v^U be analyzed logically, and components or a subsystem to be 
exchanged with will be judged. These tests are performed based on altemative reading of the test patch by the sensor 
whenever [ toner field covering ]. 

[0038] The base used as the bottom of this mvention tries to correct or fix components or a subsystem to a customer 
site, it does not consume the precious maintenance time, but I hear that its exchange of components is cheap and it is 
quick, and it has it. [ of exchange ] The electrophotography diagnostic routine with the function which notifies a 
maintenance man of one required specific piece or two or more required specific components of exchange especially 
automated mentally and completely highly is offered. This technical problem is attained by designing a series of 
individual tests. If this test is performed logically and this result is analyzed according to a specific norm, the final 
result directs failure of one or more subsystems of an electrophotography engine. 

[0039] Some of test itself can be performed as independent diagnostic routine, or they can be performed. These are 
performed focusing on usually readmg various halftones or solid field patches which are generated by the basis of the 
specific electrophotography conditions before and behind a condition by process control sensors (BTAC, ESV, etc.). 
Elaborate tools (a statistics package, FFT, etc.) are highly used for a system, it analyzes data, finds an inclination, and 
obtains a result. Subsequently, a system combines this conclusion with many of other test results, and draws the logical 
conclusion about the condition of a specific subsystem. 

[0040] For example, by the test of a cleaning subsystem, the test result of Tests A, C, D, and F needs to be connected. 
By this test, weight with bigger A and D than C and F is attached. About a cleaner test, as for this final result, 
distribution becomes [ a value ] ♦*8% by 60. When 65 (**5%) is exceeded, it is failure mode and a cleaning system is 
failure in this case. 

[0041] If this invention is followed, the analysis of the combination of the test of all the classes over each part article 
required to ask a question about a replacement parts code, and obtain it will be offered. This code is accessible 
immediately by the maintenance man via the telephone line or a pocket workstation (portable workstation (PWS)). The 
list corresponding to 1 or two or more replacement components relevant to a code is displayed and offered. This 
system. If it agrees on the specific conditions of a process control system, it will run automatically and will be called by 
the maintenance man via an operator or PWS via UI. 

[0042] With the instruction from a remote site, an electrophotography engine can make it able to run a setup, when 
required, it can make it able to run a diagnostic self-analyzer, and can return directions of the suitable result of 
arbitration, and/or replacement components via the telephone line. If the instruction from remoteness is received, an 
electrophotography subsystem will cut a circuit, will make it run a suitable routine, will return to the line connection 
condition after transit, and will return the information on arbitration to a call origination pin center,large. 
[0043] In a current electrophotography printing engine, the various reflective sensors which supervise and control the 
tone copy curve of an electrophotography process are used for process control. One of such the sensors is a BTAC 
(Black Toner Area Coverage) (whenever [ black toner field covering ]) sensor. In the Final test of suitable actuation, 
BTAC must be proofread to the reflection factor (a toner does not exist) of the ground of photoreceptor. A pulse (the 
shape of a step) is added to the LED output of a sensor until specific analog voltage or analog level is obtained, in order 
to perform this. This proofreading processing is repeated continuously. 

[0044] The main point of this invention is acquiring the initial number of steps of proofreading processing, as shown in 
drawing 7 . That is, it is proofreading the photoreceptor of an intact machine module or the unit CRU which can be 
customer renewed. A system reads the EPROM integrated circuit of the CRU hold which is not illustrated, and gets to 
know what is been a new article (therefore, not polluted). Generally, pure photoreceptor is proofread by 7 or 8 steps. 
This is equivalent to the analog voltage between 3.7-4.0V in a sensor (100% reflection factor). This step value is 
memorized by nonvolatile memory (nonvolatile memory (NVM)), and is used as the base line (criteria). If 
contamination (degree of contamination) progresses, an LED step will increase. The number of steps is acquired in the 
next proofreading (every cycle which is an electrophotography subsystem preferably). A degree of contamination may 
have the base line subtracted from the present number of steps so that it may be expressed with a degree type. 
[0045] Degree of contamination = this value is displayed on a user interface by the present number-of-steps-base-line 
following **. The maximum optical outputs of a BTAC sensor are 24 steps. Therefore, the range of a degree of 
contamination is 0-24. Since clarification (range 0-6), contamination (range 6-18) of whenever [ middle ], and cleaning 
show the range as a result of the need (range 19-26) etc., a gas gage display (gas gauge display) can be used. 
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[0046] In 1 operation gestalt, it turns out that only a value is displayed and an output serves as BTAC and good 
directions of the relative degree of contamination of an electrophotography subsystem as a tool with this very effective. 

[0047] A process control system supervises the condition of an electrophotography process continuously. A sensor 
reads the various halftone patches in which the quality of the developed image is shown. If there is no patch quality 
mto the range, various actuators will be changed and a process will be returned normally. The normality of a patch is 
realized by altitude according to the uniform quality of a belt side. If the photoreceptor in vMch a patch is formed has a 
scratch or a defect, the output of patch reading will change. 

[0048] Therefore, in the 2nd test, a sample is taken every 1 .5mm about the whole photoreceptor side by the sensor 
whenever [ black toner field covering ] (BTAC). A seam (seam) detection algorithm is used, a seam sample is thrown 
away, and the value which shows the synthetic homogeneity of a clarification belt is calculated. This value is used as a 
reference value. Since the location of a seam is known, the location of each process control patch and corresponding 
BTAC readings are analyzable. In quest of an average and distribution, it compares with a reference value to each 
patch. By statistical analysis, the homogeneity of each location is calculated and it compares with a reference value. If 
homogeneity is lower than a permissible level, an operator will be notified of exchange of a belt. 
[0049] An image is written in photoreceptor by the duplex beam raster output scanner means. A duplex beam forms an 
image twice with the speed of single beam laser. If both laser breaks down, the diagnosis is quite easy, but if it is one 
failure, the decision of failure mode will become difficulty for a while. 

[0050] The main point of another description of this invention is distinguishing Laser A and Laser B, as shown in 
d rawing 8 . It uses that laser writes the scanning line by turns, and two halftone patches as shown below are generated. 
Fhe 1st is written by Laser A and the 2nd is written by Laser B. 
[0051] 

[Table 1] The patch pattern configuration laser A Laser BOxOO ZeroxFFOxFF 0x000x00 ZeroxFFOxFF 0x000x00 
ZeroxFFOxFF 0x000x00 ZeroxFFOxFF At first, whenever [ black toner and field covering ] (BTAC), by the sensor, 
0x00 routines read a reflective (clarification) patch 100%, and record the value. Next, a laser B patch is arranged and 
developed. This is printed in laser B ftiU ON and laser A fiill OFF. Subsequently, a patch is measured and a reflection 
factor is calculated. In laser A ON and laser B OFF, the same patch is generated, and a reflection factor is measured 
and recorded. These patches are halftone patches of the almost same 50% value. And in order to investigate whether 
the relation at the time of the laser failure expressed with a degree type is realized, the comparison with each laser patch 
and a clarification patch is performed. 
[0052] 

Laser patch > Clarification patch - As for the relational expression of offset **, the laser patch shows that it is higher 
than a patch and almost equal to a clarification patch 50%. In other words, the laser patch is not developed and it is 
shown that laser has failed in writing. 

[0053] Fatigue of the cleaning system of an electrophotography engine degrades the condition of the whole machine. 
This is for leaving behind an urmecessary toner to photoreceptor or dispersing in the whole engine. The toner which is 
not cleaned fi-om photoreceptor interferes in a process control patch, and a control algorithm bars predicting the 
"actual" condition of a process correctly. The toner which dispersed pollutes a marking engine and degrades the quality 
of a comprehensive replica of a machine. If it can have the fiinction in which fatigue like a cleaning subsystem throat is 
also detectable, the above-mentioned cause is effectively solvable, 

[0054] Another description of this invention is testing statistically the ftmction of a cleaner cleaning the photoreceptor 
side which uses a sensor (BTAC) and a software algorithm whenever [ field covering ], and is shown in drawing 9 (a) - 
(c), the pause cycle of photoreceptor - setting - two 0% (clarification) patches - an image zone - arranging - each 
zone - setting - a series of BTAC(s) at equal intervals ~ reading (> 100) - it carries out. An average, distribution, and 
standard deviation are calculated about the acquired data. 

[0055] A patch is placed 50% 0% in the location same to a patch and accuracy, and negatives are developed. These 
patches are cleaned by the cleaner. A series of BTAC reading is repeated after this procedure, and a statistical data is 
calculated again and memorized. In this technique, a statistical data is compared, and if the calculated parameter is 
upwards from a certain predetermined threshold, status information which shows failure of a cleaner will be published. 
[0056] A fundamental electrophotography system is controlled by the subsystem of three subsystems, i.e., 
electrification, exposure, and development. Development is for example, hybrid jumping development (Hybrid 
Jumping Development). An image is developed by the absence of a charge in a discharge field development (Discharge 
AreaDevelopment) system. By this principle, the logical approach of searching for the specific failure mode of these 
three actuators can be thought out. As shown in drawing 10 and drawing 1 1 , the main point of this description of this 
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invention measures and analyzes a series of process control patches, and, thereby, is the technique of sorting and 
reasoning failure mode. 

[0057] An electrification subsystem is tested in the first step. It is set as nominal value, electrification, exposure, and 
development are performed, and three kinds of halftone patches (12%, 50%, 87%) are generated. The reflection factor 
of each patch is measured by the BTAC sensor. It is assumed that the electrification system will work satisfactory if the 
reflection factor of each patch is in the appropriate range. If each patch is very dark and it will be measured, it will be 
reasoned that an electrification subsystem is a malfunction. In this point, a test stops and the tag in which it is shown 
that electrification has failure is attached. 

[0058] In the 2nd step, electrification will be suspended, exposure and development will be performed, and a patch will 
be generated (if electrification is good). A thereby very dark patch is generated. This patch is measured by BTAC and 
the following logic is applied. 

[0059] (i) — case it is very dark — imalfiinction nothing and (ii) - case it is dark : the fall of a MAGURORU 
malfunction and toner concentration — if dark (iii) — the case of the bright one middle — :donor roll malfunction, the 
background, intermittent touch-down, and (iv) - case it is bright : a Hjd electric power supply malfunction and a 
development counter mechanical component — a problem — very — a defect's touch-down. 

[0060] In the 3rd step, electrification and development are set as nominal value, exposure is set as a very high value, 
and a patch is generated. A thereby very dark patch is generated. The level of this patch is measured by BTAC and the 
following logic is applied. 

[0061] (i) — case it is very dark ~ rmalfunction nothing and (ii) — case it is dark : a video cable — if dark (iii) — the case 
of the bright one middle — poor : touch-down and (iv) ~ case it is bright : Video path. 

[0062] In the copy of a halftone, homogeneous maintenance is the most important. If fluctuation of the heterogeneity 
known also as a strobe or development exists, it will become dissatisfied [ a customer ] and a maintenance call will be 
demanded. There is a cause of heterogeneity mostly, for example, they are a drive, an electric power supply, 
photoreceptor touch-down, etc. In pursuit of the cause of heterogeneity, many serve as waste of time amount 
[0063] The main point of tiiis test is highly intellectual, and is acting as the ** student of the full-automatic-ized 
diagnostic routine. This is attained by taking a sample 50% about the perimeter side of photoreceptor by the BTAC 
sensor, A sample is continued for 2 belt cycle every 1 .5mm. Each belt cycle is dealt with independently. Subsequently, 
data are analyzed. The comparison with the frequency beforehand instructed to be the frequency calculated by FFT is 
included in this analysis. An analysis result identifies the cause of heterogeneity. This diagnostic process is performed 
distantly (RDT), and a maintenance man can carry right components at the time of maintenance, and can shorten 
diagnostic time amount and a customer's non-operating time. 

[0064] An image is written in photoreceptor by the raster output scanner means. The image itself consists of pixels. 
ROS exposes the small dot on photoreceptor, development material adheres to the dot which forms an image, and a 
pixel is generated. In order to maintain the suitable quality of a replica, these pixels need to be generated with suitable 
energy distribution. If a malfunction occurs in ROS (fluctuation, a heat rise, electrical noise), the quality of a distortion 
replica will deteriorate [ energy distribution ]. 

[0065] The main point of this mode of this invention is the technique of discovering the malfunction of ROS, as shown 
in drawing 12 . This is attained by [ like the patch pattern shown below ] generating a special patch (the pixel with 
which the level patch was arranged horizontally, and a perpendicular patch consisting of pixels arranged 
perpendicularly). 
[0066] 

[Table 2] patch pattern water-of-constituent Taira batch Perpendicular batch 11111111 1000100000000000 
1000100000000000 1000100000000000 1000100011111111 1000100000000000 1000100000000000 
1000100000000000 10001000 - these patches are developed, are read by the BTAC sensor and recorded. Since the 
energy given to each patch is the same when a pixel is formed correctly, the difference between two patches is small. 
However, if the pixel is distorted, unlike another side, a delta (delta) will occur [ the value of one patch ]. This 
originates in the accumulation property of a BTAC sensor. Therefore, an absolute value is larger than desired value, 
namely, if it is a "| level patch-perpendicular patch |> target", the possibility of a malfunction is in ROS. 
[0067] If printing is performed, as for a development subsystem, a toner needs to be filled up continuously. This is 
performed by the supply subsystem which consists of a supply motor and a container. When a motor breaks down, or 
(power off or a gearing's jam) the auger machine of a container is influenced by the toner and fixes, it becomes 
impossible for this system to operate. 

[0068] The main point of this mode of this invention is supervising generating of one of the above-mentioned non- 
operating status by process control, and detecting it, as shown in drawing 13 . This arranges a toner control patch on 
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photoreceptor, and is performed by measuring the value by the BTAC sensor. If a value is in the appropriate range, it is 
^ shown that the toner is supplied with the fixed time interval (it is sufficient time amount to supply re-about a toner) (if a 
patch does not show that a system is in a very bright development condition). Here, the 2nd toner control patch is 
arranged and the value is measured. A system looks for the delta of the reflection factor between two patches equal to 
the value of a specific known toner supply rate, if the feeder is working normally ~ the 2nd patch — a certain extent — it 
is generated darkly, if the feeder is not fimctioning — between the 1st and the 2nd patch ~ most — or change does not 
appear at all. In this case, a machine stops and maintenance summons voice is displayed. 

[0069] The flow chart of 1 operation gestalt of electrophotography EKUSASAISA which follows this invention at 
drawing 5 and drawing 6 is shown. Especially, a series of tests are performed and failure of specific components or a 
subsystem is judged. Although a certain test is related to the particular part of a direct subsystem, another test result is 
saved, is combined with other tests, and is used for the judgment of failure of specific components or a subsystem. A 
test result is combined with 1 or two or more of other tests, it is used for two or more level or a hierarchy's analysis, and 
the failure part of a subsystem is pointed out. 

[0070] In block 120, a sensor (BTAC) is proofi'ead [ whenever / toner field covering ] whenever [ black toner field 

covering ] a sensor and here. The judgment of the 1st level is whether the sensor passed proofi^eading criteria, as shown 
in block 122. If it has passed, test of the following level and inspection of the contamination level shown in block 126 
will be performed. If the judgment of the proofreading in block 122 is negation, as shown in block 124, a machine will 
stop. Inspection of the contamination level shown in block 126 is fiirther shown in drawing 7 . 
[0071] The photoreceptor patch homogeneity test shown in block 128 is performed after inspection of contamination 
level. In short, this test inspects the defective field of an electrophotography photoreceptor side. As shown to block 130 
by the test result so far, it is judged whether the suitable charge was charged according to the system electrification 
device. If a suitable charge does not exist, as shown in block 134, a system stops. If it is judged in block 132 and a 
suitable charge exists, the ROS beam failure test shown in block 136 will be performed. The detail of an ROS beam 
failure test is shown in the flow chart of drawing 8 . The cleaner test with which a detail is indicated to be block 138 to 
drawing 9 (a) - (c) is performed after an ROS beam failure test 

[0072] A still more synthetic actuator engine-performance indicator test is beforehand shown in the electrification test 
block 140 and the ROS test 142. This detail is shown in drawing 10 and drawing 1 1 . The background test shown in 
block 144 and the banding test (banding test) shown in block 146 are performed following an actuator engine- 
performance indicator test. A series of standard electrification tests shown in Blocks 150A, 150B, 150C, and 150D, an 
exposure test, a grid slope test, and an exposure slope test are performed following the test shown in block 148. 
Completion of these tests performs the ROS pixel size test shown in block 152. This detail is shown in the flow chart of 
drawing 12 . Moreover, the toner test of gas supply as which it is indicated in block 154 and a detail is indicated to be 
to the flow chart of drawing 13 is performed. Finally, as shown in blocks 156 and 158, all test results are analyzed and 
a failure part is displayed. The typical scenario which analyzes all test results synthetically is shown in the flow chart of 
drawing 14 . 

[0073] Reference of drawing 7 contains in contamination level checking the BTAC sensor proofreading step shown in 
block 160, and the first decision step which judges whether a sensor module is new in block 162. That is, in a desirable 
operation gestalt, since a sensor is built into a machine module or the unit which can be customer renewed, the 1 st 
judgment is judging whether it being a new module or it being in the machine and having already worked in the 
machine. If it is a new module, a sensor will be proofread as shown in step 164. The number of steps of this 
proofreading serves as criteria of subsequent proofreading, and is memorized by memory. If a module is not a new 
module, as shown in block 166, the proofreading number of steps which proofreads the sensor beyond the proofreading 
number of steps which proofreads a new sensor will be offered. Subsequently, the judgment of the degradation level of 
a detection ftinction is performed. 

[0074] If 0-6 are required of the first proofreading number of steps exceeding criteria proofreading level as shown in 
block 1 68, as shown in block 1 70, it will be judged that a machine is comparatively pure. If it is the contamination level 
as which the proofreading number of steps of an addition of 6-18 is required as shown in block 172, as shown in block 
174, progress of contamination of whenever [ in a machine / middle ] is shown. Finally, as shown in block 176, the 
contamination level of the additional number of steps of 19-26 shows that cleaning is the need as shown in block 178. 
The range of the need is a design decision matter, and clarification, contamination of whenever [ middle ], and cleaning 
need to understand it to be the number of steps that the operation gestalt of the number of arbitration can be realized. 
[0075] Reference of drawing 8 shows an ROS beam failure test. Especially, in block 180, a sensor is proofread and the 
reflection factor of 100% clarification patch on photoreceptor (relative reflection factor RRIOO) is recorded in block 
1 82. Subsequently, a special patch is arranged by the laser B of duplex beam laser. Laser B is modulated and, as for the 
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special patch. Laser A is not modulated. If the relative reflection factor RRB of the patch obtained is recorded and 
' Laser B is operating normally, it will serve as a halftone reflection factor about 50%. In block 188, only laser A is 
modulated by special modulation information and a patch is arranged. As shown in block 190, record of the relative 
reflection factor RRA of Laser A is performed. If Laser A is operating normally, a halftone relative reflection factor 
will be expected 50% like the case of Laser B. If the relative reflection factor RRB of Laser B is larger than a given 
threshold, as are shown in block 192, and a comparison is performed, and it is shown in block 194, it is judged with 
Laser B being out of order. If similarly the relative reflection factor RRA of Laser A is compared with a threshold and 
the relative reflection factor is over the threshold as shown in block 196, as shown in block 198, it will be judged with 
Laser A being failure. If the both sides of Laser A and Laser B are not out of order, as shown in block 200, both beams 
will operate normally. 

[0076] Reference of drawing 9 (a) indicates sensor (BTAC) reading performed to a series of regular intervals to be two 
arranged 0% (clarification) patches to an image zone. The development of a halftone patch is shown in drawing 9 (b) 
2% [ 50 ] in the same location as 0% patch of drawing 9 (a). Reading of these patches is not performed and the toner of 
a photoreceptor side is cleaned. As shown in drawing 9 (c), the same sensor reading as having been carried out by 
drawing 9 (a) is performed again. Sensor reading before and behind cleaning is compared, and directions of cleaner 
effectiveness are offered. If extent of the toner shown in the toner dot of drawing 9 (c) is above a given threshold, it 
will be judged as a cleaner being a problem or a malfianction. 

[0077] Engine-performance directions of an actuator are shown in drawing 10 and drawing 1 1 . When drawing 10 is 
referred to especially, proofreading of a sensor is shown in block 220. Block 222 shows measurement of the relative 
reflection factor RRC of a clarification patch. If the relative reflection factor RRC of a patch is smaller than a given 
threshold, 45 [ for example, ], as shown in block 226, it is shown that a problem is in electrification. A numeric value 
45 needs to express the digital sensor signal of the range of 0-255, and the number chosen needs to care about that it is 
a design decision matter based on a mechanical characteristic. The relative reflection factor RRC smaller than 45 shows 
a very dark patch, the relative reflection factor RRC is smaller than 45 ~ if it can kick, as shown in block 228, an 
electrification system and an exposure system will stop and a development unit will operate. 

[0078] Subsequently, the relative reflection factor of a halftone patch is measured a special patch, for example, 12%, 
50%, and 87%. The halftone level of each patch is measured by the sensor. As shown in block 230, it is shown that 
there is a problem of the range by which it shows a very bright response and is shown in block 232 if the relative 
reflection factor RRD is larger than 120. The malfunction of the lot which shows a response until it is bright since it is 
dark, and is shown in block 236 on the other hand if the relative reflection factor RRD is smaller [ than 120 ] larger 
than 60 as shown in the decision block 234 is shown. If the relative reflection factor RRD is smaller [ than 60 ] larger 
than 35 as shown in block 238, it is shown that there is a problem of another group which shows a dark response and is 
shown in block 240. Finally, if it is a reflection factor smaller than 35, as a very dark response is shown and it is shown 
in block 242, it is shown that there is no malfunction and it is shown that a development system is working. 
[0079] In the following step, electrification and development are set as nominal value, exposure is set up highly, and 
the relative reflection factor RRE is judged. If a relative reflection factor digital signal is larger than 120 as shown in 
block 246, it is shown that a problem is in a video path as a bright patch is shown and it is shown in block 248. If the 
relative reflection factor RRE is smaller [ than 120 ] larger than 80 as shown in block 250, as between until it is bright 
is shown since it is dark and it is shown in block 252, it is judged with touch-down being poor. On the other hand, if the 
relative reflection factor RRE is smaller [ than 80 ] larger than 40 as shown in block 254, the problem of the video 
cable which shows a dark patch and is shown in block 256 is shown. It is judged that there is no malfunction in an ROS 
system as it shows a very dark patch and is finally shown in block 258, if the relative reflection factor RRE is smaller 
than 40. 

[0080] Reference of drawing 12 shows the procedure of an ROS pixel size increase detector. Especially, in block 260, a 
sensor is proofread, and as shown in block 262, the patch of the pixel arranged horizontally is offered. As shown in 
block 264, the relative reflection factor RRH of this patch is recorded. The patch of the pixel arranged perpendicularly 
is offered in block 266. In block 268, the relative reflection factor RRV of this patch is recorded. As shown in block 
270, if the absolute value of the difference of these two relative reflection factors is larger than given desired value, as 
shown in block 272, it will be judged as ROS being a malfunction. If a difference is smaller than given desired value, 
as it is shown in block 274, it is judged with ROS operating. 

[0081] Reference of drawing 13 shows the technique which supervises supply of a toner to a flow chart. A 
photoreceptor side is provided with three special toner concentration patches as shown in block 276. The detail of these 
three special toner concentration patches is shown in the United States patent application No. (D/97101) 926,476 under 
application for which it applied on September 10, 1997. This is quoted and used for this application. As shown in block 
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278, a patch is read by the BTAC sensor and average reflectance is calculated. If the reflection factor about a 
clarification patch is larger than 15% as shown in the decision block 280, it will be judged with it being normal toner 
concentration. However, if average reflectance is smaller than 15% as shown in block 282, toner supply will operate for 
15 seconds. 

[0082] 1 5 seconds is selection on a design, depending on an operation gestalt, a toner is moved from a toner bottle 
feeder to photoreceptor, and this time amount is taken [ even being detected by the sensor, and ]. After predetermined 
time interval toner supply is performed, as shown in block 284, three toner concentration patches are offered again. As 
shown in block 286, detection and count of average reflectance are performed again. If a reflection factor is larger than 
20% as shown in the decision block 288, as shown in block 292, it will be judged with the feeder operating. On the 
other hand, if a reflection factor is smaller than 20 or it, as shown in block 290, it will be judged with a toner feeder 
being a malfunction, 

[0083] Reference of drawing 14 indicates the given scenario which raises level gradually, and supervises, analyzes and 
diagnoses a given machine in a flow chart format. Detection of the condition of the level 1 of a given machine is shown 
in block 300. The condition of level 1 needs to make it run the test of the 1st level of a lot, and needs to understand that 
it is that a given sensor identifies the 1st degradation components or degradation subsystem of level. Block 302 shows 
the analysis of level 1 and it is judged in the decision block 304 based on the analysis of the level 1 of block 302 
whether the response of level 1 is required. The response shown in block 306 and block 308 is the judgment of the 
required components of exchange, and as shown in block 310, a notice or an alarm is outputted. The analysis of level 1 
is the direct analysis of a specific component based on the detection data at that time, and a trace of the inclination of a 
certain level, for example, a trace of the inclination of machine failure, a trace of components consumption, and a trace 
of instrumentation hysteresis are included. 

[0084] If the response of the level 1 of the block 310 with which a machine halt is demanded is not shown, detection of 
the machine state of the level 2 shown in block 314 and block 316 and analysis of level 2 are performed. The condition 
of level 2 needs to make it run the test of the 2nd level of a lot, and needs to understand that it is identifying 
degradation components or a degradation subsystem. The test result of the 1st level or additional sensor measured value 
is further incorporated by the analysis of level 2. Based on the analysis of the level 2 in block 316, it is judged in the 
decision block 318 whether a response or action of level 2 is required. Again, the response shov^ in block 320 and 
block 322 is the judgment of the required components of exchange, and as shown in block 324, a notice or an alarm is 
outputted. The analysis of level 2 is the direct analysis of specific components based on the detection data at that time, 
or is the indirect analysis based on inference from detection data. A trace of the inclination of machine failure, a trace 
of components consumption, and a trace of instrumentation hysteresis are included in level 2. In the analysis of level 2, 
additional detection or additional control, and the diagnostic-analysis information on the 1st level are taken into 
consideration. 

[0085] If the response of the level 2 of the block 324 with which a machine halt is demanded is not shown, detection of 
the machine state of the level 3 shown in block 328 and block 330 and analysis of level 3 are performed. The condition 
of level 3 needs to understand ****** which is making it run the test of the 3rd level of a lot, and incorporating the test 
result of the 1st and the 2nd level, or additional sensor measured value. Based on the analysis of the level 3 in block 
330, it is judged in the decision block 332 of level 3 whether a response or action of level 3 is required. Again, the 
response shown in block 334 and block 336 is the judgment of the required components of exchange, and as shown in 
block 338, a notice or an alarm is outputted. Again, the direct analysis of specific components based on the detection 
data at that time and the indirect analysis based on [ again ] inference from the detection data of level 1 and level 2 are 
included in the analysis of level 3. Again, a trace of the failure inclination of a machine, a trace of components 
consumption, and a trace of instrumentation hysteresis are included in level 3. 

[0086] Drawing 14 needs to understand that it is one scenario or example which identifies components exchange. The 
system which identifies clearly an expert system, and the components or subsystem exchanged in the analysis of the 
level of various tests and many is used for this discernment. Exchanging in a suitable remote maintenance organization 
near the machine, and displaying or notifying a part is included in this. 

[0087] It has the intention of all modification included in the true pneuma and the true range of this invention where it 
is clear to this contractor for many modification or corrections to be possible although the desirable operation gestalt of 
this invention considered now was shown and explained, and corrections being included in the claim attached. 



[Translation done.] 
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